Lesya UKrainka
Volyn National University

1 1”‘ international
conference

Q ¢ RELAXED.

NONLINEAR Ao
ACOUSTIC
OPTICAL
PROCESSES

N s> MATERIALS

proceedings

2022




MiHicTepCTBO OCBITH 1 HAyKU YKpaiHu
BonuHcbkuii HallioHaTbHUM YHIBEPCUTET iMeH1 Jleci Ykpainku

PENNAKCALUIUHO, HENIHIUHO, AKYCTOONTUYHI
MPOLUECU | MATEPIAZIU

PHAOINM-2022

MATEPIANU
XIMI>KHAPOJTHOI HAYKOBOI KOH®EPEHIIII

XI INTERNATIONAL CONFERENCE
RELAXED, NONLINEAR AND ACOUSTIC OPTICAL
PROCESSES AND MATERIALS
RNAOPM-2022

June 01-05, 2022, Lutsk, UKRAINE

PROCEEDINGS

Jlyupk
Bexa-/Ipyk
2022

94



V]IK 535+544
R36

PexoMeH10BaHO 10 IpyKy BUEHOIO PajI0k0
BosmHcbKOro HalioHaabHOro yHiBepcuteTy iMeHi Jleci Ykpainku
(mpotokou Ne6 Bin 28 kBiTHS 2022 pOKy)

Organizer: Ukrainian and European Physical Societies, the Ukrainian Philosophical Society, the
Ukrainian Mathematical Society, the Ukrainian Chemical Society, Shevchenko scientific society, the
Ukrainian Society «Pure and Applied Optics», the Ukrainian Society for Optical Engineering,
educational and scientific institute of physics and technologies, faculty of chemistry, ecology and
pharmacy and faculty of biology and forestry of Lesya Ukrayinka Volyn National University, Vilnius
State University.

MiknapoaHuii nporpamMuuii komirer: P. Biox, cniBronosa, Ykpaina; I1. Tpoxumuyk, criBrosiosa,
Vkpaina; [I. IlIBamikoBCbKHMM, BueHHMH cekperap, YkpaiHa;, A. AuHnapymak, Ykpaina; 1. baknawn,
VYxpaina; 1. bapuiii, Ykpaina; Ykpaina; [1. ®ouyk, Ykpaina; B. [omoBanpkuii, Ykpaina; f. Kanmmygax,
VYxpaina; I. Kanaruikos, BenmukoOpuranis; O. XwkyH, Ykpaina; b. Kotyp, Ykpaina; O. Makapenko,
VYkpaina; O. Maxaneup, Ykpaina; b. Munuk, Ykpaina; C. Myapuii, Ykpaina; 0. SIpemko, Ykpaina;
O. Kymmnip. B. Macnos, Ykpaina; I. Onekcerok, Ykpaina; K. O3ra, [Tonbma; M. [Tsacenpkwii, [Tonbina;
M. Ilerpxuk, BenukoOpuranis; JI. Ilickau, Ykpaina; S Pomanrok, IlIBeiinapis; A. denopuyk,
Vkpaina; [. bamaban, Ykpaina; f. PoroBcekuii, [lonpma; S. PuGinki, [lomema A. CBig3WHCHKH,
CIIIA; M. BakiB, Ykpaina; B. FOxumuyk, Ykpaina.

JlokanbHuii opranizauiifnuii komirer: I'. MupoHuyk, rojoBa, YkpaiHa; B. TansH, BueHuit
cekperap, B. T'onogiii, JI. I'ynait, /1. 3axapuyk, FO. Kosanb, 1O. Koryt, C. JlyasoB, O. Mapuyk, M.
Pymum; JI. HIBamikoBcwkui, I1. uropin, A. Tpetsk, I1. Tpoxumuyk, A. KeBmun, B. Haxon, O.
HoBocan, B. Caxnuiok, M. Ckimanschkuii, C. ®emocoB, M. XsumyH, A. IllyroBcekumii, II.
lenancekuii; b. Benrpun, T. AuuHiok.

Proceedings of XI International Conference «Relaxed, Nonlinear and Acoustic Optical Processes and
Materials» — RNAOPM-2022 are represented. These results were reported on this conference.

Edition of materials are made from author texts and prepared to printing the Program Committee and
Editorial Board of conference.

R36 Penakcaniiino, HeniHIHO, aKyCTOONITHYHI Tporiecy 1 Matepianu: Matepianu XI Mixaap.
Hayk. koH(. — JIynek : Bexka-Jlpyk, 2022. — 152 c.
ISBN 978-966-940-404-6

[Momano mpamui XI MixknapoaHoi koHdpepenuii «PenakcaniitHo, HeNliHIKHO, aKyCTOONTUYHI MPOLIECH 1
matepiann» — PHAOIIM-2022. Marepianu O0y10 3acityxaHo Ha KOH(epeHIii.
EDITORIAL BOARD: P. Trokhimchuck, Ukraine; D. Shvalikovskiy, Ukraine.

YK 535+544

ISBN 978-966-940-404-6© BosmHCHKMIA HaIlIOHAIBHUH YHIBEPCUTET IMEH1
Jleci Ykpainku,

95



Proceedings RNAOPM-2020 Section 5

NON-IDENTITY OF INERTIAL AND GRAVITATIONAL MASSES

Danylchenko, Pavlo Ivanovych

pavlo@yvingeo.com

Only conditional identity of inertial mass of moving matter to its gravitational mass only
by gravity-quantum clock, which is located in the point, from which the matter started its inertial
motion, and due to the usage of corrected value of gravitational constant in its pseudo-centric
intrinsic frame of reference of spatial coordinates and time (FR), is justified. This is related to the
equivalence of inertial mass of matter to the Hamiltonian of its inert free energy, while the
gravitational mass of matter is equivalent to the Lagrangian of its internal energy.

Keywords: gravithermodynamics, SR, GR, inert free energy.

In classical mechanics and in SR the inert free energy of rest Eozmlwcz:m)ocv which

(X}
tends to the minimum and transforms into kinetic energy in the process of the fall of body in
gravitational field, is the equivalent of Helmholtz and Gibbs free energies, which tend to the
minimum in thermodynamic processes. The conservation of Hamiltonian of the inert free energy

of rest of matter H=m, ’=El'=m, ¢’ T=m,cv,(1-"v.") " *=const(r) (v =const(r)) is guaranteed due to
the decreasing of inertial mass of rest m, ,=m,v./c of matter in the process of its free fall. The

Hamiltonian momentum PB,=(0L, /), =m,cv/v. )=, 2:1715,,0\/1“, which is proportional to

1/2

gravitational mass m,,,=mc/v,, is derived from Lagrangian L, =E/T=m,cv(1-"v.")"* of namely

inert free energy of matter. The magnitude of matter momentum, according to Noether’s theorem
[1] and Heisenberg uncertainty principle, is invariant (in relation to the transformation of time)
characteristic of moving matter and, consequently, is invariant for all observers despite the
different rates of time of their gravity-quantum clocks.

Coordinate pseudo-vacuum velocity of light v.(r)=cb;,"* is determined for certain point j
in unified (for all gravithermodynamically bonded matter of the Earth) coordinate astronomical
time ¢;. It is identical to the critical velocity of baryonic matter in the relativistic
gravithermodynamics (RGTD) [2, 3] and its value depends on Schwarzschild radial coordinate
of that point. It decreases while approaching the pseudo-horizon or the gravity center. Gravity-

quantum value of coordinate velocity of light: v, ,=cv,/v,,=c(v,; /ch[)(C/ Vi) [’b . =(by, /bOi)l/b’] is also

dependent on coordinate velocity of light v.; in the point i of disposition of real or prospective
observer. Here v, and V., are the values of coordinate velocity of light in intrinsic centric

1

frames of references “FR, of spatial coordinates and time of prospective observer. Metric
eigenvalue of velocity of light is the spatio-temporal invariant (gauge-invariant and Lorentz-
invariant constant) by intrinsic clock. This eigenvalue (proper value in Special Relativity) is equal

. . . . . l _1 _
to the constant of velocity of light in any point of space: 'v,="v, =c.

1/2

Obviously, the momentum P =m,v jc(vfj —vf)’ =inv(#,) of matter does not depend on the

rate of gravity-quantum time, which is not equal in the points with different gravitational
potential. Therefore, the values in FR of inertial and gravitational mass will be expressed via

. . . 1/2
proper rest mass (eigenvalue of mass) m,, in the following way m,, =myv,/c=myb;" and

Mo, =MyV,/cb,=m,,./b,=myclv,;. And their gravity-quantum values will be as follows:

i _ 2 _ 2.2 ©/ve)* _ 1/2b;
My, =MgoC ViV =My C vci(VCOj/ Veor) —moobz(boj‘/ by;) >

‘m

» )<‘7/Vci>2=m00(bi/bj)”2bi. Obviously, proper rest mass m,, can be equal for

j— i —
=Myy¢/ Vi =My (Vei Vo j

homogeneous matter in gravitational field only in case of presence of its thermodynamic quasi-
equilibrium.
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As it was shown by Tolman [4] and as it follows from the Schwarzschild internal solution
for incompressible ideal liquid [5], the gravitational forces in it are proportional to ordinary
enthalpy H,,=U,+pV=H,c/v,, (Where: H,,=const(r)), which is not decreasing in contrast to

inert free energy E, but, quite the contrary, is increasing while approaching the gravitational
attraction center. And since for quasi-equilibrium cooling down matter pV /U =const(r), then the

ordinary internal energy of rest W,=U,=U-U ,,=W,c/v, (W,,=const(r)) of matter is also inversely

proportional to coordinate velocity of light. Here p is the pressure, V' is the molar volume, and
U, =consnt(r) is the additive compensation of multiplicative decreasing (with time) of

a

multiplicative component W,=m,,c*=my,c’/v, of internal rest energy U of matter.

And, consequently, it is quite obvious that inertial mass of moving matter is
conventionally equivalent to its gravitational mass only by the intrinsic clock of the point, from
which matter started its inertial motion, in case of the correction of the value of gravitational
constant, which guarantees the conventional absence of bound energy of matter in centric or
pseudo-centric intrinsic FR of matter. And this is related with the equivalence of inertial mass of
matter to the Hamiltonian of its inert free energy, while the gravitational mass of matter is
equivalent to the Lagrangian of its ordinary internal energy. And the ratio of these masses is
invariant due to the conservation in time of Hamiltonians of inert free energy H and of
Lagrangians of ordinary internal energy L of inertially moving gravity-quantum clock of observed
matter and of observer:

_ _ 22 P22
mgro—mmoHiLJ/LiHj—m.novC Ve =My 'V, € =const @,

[} ri crj
where: iVCUEi V7~V v,n.:(cvl]./vh)(l—v_lz.v_,;z)_l/z(l—vl.zv,f)l/z is the value of limit velocity of matter motion
in the points of its hypothetic rest relatively to hypothetic observer of the motion.

Of course, it could be assumed that such concept as Hamiltonian is excessive for GR and
especially for RGTD. The conservation of Lagrangian of ordinary internal energy and the
tendency to zero of the Lagrangian of inert free energy of matter take place in GR and RGTD.

However, the usage of only Lagrangian does not allow to reflecting the reality using the local

. . . 2.2 242 .
pseudo-Euclidean space-time. Moreover the decreasing (m,,/m,,=v,;v,=c"/'v,=b,/b, times) of

required average density of mass of astronomical objects in the galaxy will not be guaranteed.
That is why we have to rely on namely this hypothesis.

Possibly we should also consider the mass only as the measure of quantity of matter, and
we should characterize inertial and gravitational properties of matter by Hamiltonian of inert free
energy and Lagrangian of ordinary internal energy of matter correspondingly.

Conclusion

It is quite obvious that inertial mass of moving matter is conventionally equivalent to its
gravitational mass only by the intrinsic clock of the point, from which matter started its inertial
motion, in case of the correction of the value of gravitational constant, which guarantees the
conventional absence of bound energy of matter in centric or pseudo-centric intrinsic FR of
matter.
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